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(54) (57) PACTTBOP flnH KATOAhOTO ^HAHE- - 
CEHHH SADEHTHblX lUIEHOK HA TKTAHOB&IE 
cmiABUy coAepxcamHA OKcetnar xeJiesa 
( II ) , taaBejieciyio KHcnoxy, nepeKHCB 

BOAOpOna, I^TOPHJI HaTpKff, O T JX M - 

a 10 m H ft c s TeM, c ueJU>io 

nOBbOUeHHH pa60TOCnOC06HOCTH BJieKTpo- 
JIHTa H HSHOCOCTOftKOCTH tUt^HOK , OH 
AOnOJIHKTeJIbHO COIiepxCHT KKCJIUfl <^TOPHA 
HaTpHfl, MOH04>OC4^aT IXMHKa H AByOKHCb 

MapraHua npH cnejcb^meM cooTHouieHHH 

KOMnOHeHTOBr t"/^: 

Okcan'aT xenesa <1I) . 12-14 

laaBeneBaH KHcnoTa 24-28 
nepeKHCB BQAopona 

(30%-KuA pacTBop) 8-10 

OropHjx HaxpHH 10-12 

KMCJXUlt^^OPHIl HaxpHR 10-12 

~HbHo4>oc^ax UHHKa 15-20 
S&yoKHCti MapraHua 5*'^. : 
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HaoOpereHHe othochtch k raJibBaHO- 
cTerHH, a hmchho k npoSJieMe cosAanHH 
aJiacTHHHfaix nneHOK, npenoTBpeuuawmHX 
cxsaTUBaHHe THTaHOBMX cnnasoB c hh- 

CTpyMBHTOM IipH fle^^OpMfiUHH , 

H3 Be crew pacTBop 3xnn XHMHMecKoro 
OKcanaTHpoBaHHR jxerHposaHHOf! cranH, 
cojiepKaweft waseJieByio KMCJioTy, khc^oih 

4)TOpH^l aMMOHHR, HaTpHesyiO COJIfc MB'- 
TaHHTP06eH30CyJll><I)OKH CJ10TM, MceJiaTHHy , 
OKHCb OJIOBa ClD, 

HasecTeH pacrsop oth xHMHwecxoro 
OKcaJxaTMpoBaHHH ^epHWC MeTaJiJiOBf 
conepjicaiuHft maseJieByio xHcnoTy, KHCJitift 
^TOPHn HaTpHH# THocyjib<I>aT HaxpHH, 
HHTpaT xpoMa t2 3 • 

HsBecTeH pacTBop jajin xHMH^ecKoro 

QKCaJiaTHpOSaHHH BHCOKOJXerHpOBaHHOft 

craJiH, coiiepjKawHft tuaBejieByio khcjio- 
Ty, xJiopHja HaTpHH, THocyjifc4>aT nax- 
PMR, .<I>TopHfl HaxpHfl, xjiopHU Kej^esa 13], 

OiiHaKO flaHHue pacTBopbJ o&najiaioT 
HHSKon pa6oTocnoco6HOCTbK), o6ecne- 
wHsawr' noJiyMeHHe noKphixHft tojibko b 
ropHVHX pacTBOpax. CBe)KecocTaBJieH- 
Hue pacTBopM He hosbojihiot nony^HTb 
KaMecTBeHHwe noKpfcJXHfl. 

HaHBoJiee 6jih3khm k H3o6peTeHHK) 
'HBJi«eTCH pacTBop anH oKcaJiaxHpoBaHHJ^ 
THxaHOBux cnnasoBr conepK^iUHfi maBe- . 
JieByio KHcnoxy/ OKcaJiax xcejiesa (II) r 
nepeKHCb BOflopojaa, (^TopIl^ HaxpHH, 
cyjib4»HX HaxpHH ( ly) C4 

OjiHaKO xiaHKbtfl pacxBop oGJianaex 

HMSKOft pa60XOCnOC06HpCTbK) H HC HOB- 

BOJiHex noJiywaxb Ka^ecxseHHae h3HOCO- 
cxoflKMe samHXHMe ruieHKH. 
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HeHXbi Bcxynaiox bo BsaHMOnencxBHe 
^Jipyr c j^pyroM 

HpH KaxojXHOft nonHPHsauHH XHxaHa h 
ero cnjiaBOB b nojiKHcneHHOM pacxBope, 
v;o«ep»ameM KOMiineKCHtje aHHOHH weJie- 
3a (III) [^610204)3]^* f npoHcxoimx 
BOccxaHOBJieHHe mcJiesa (III) flo Kejie- 
3a (II) c oepasoBaHHeM xpynHopacxBO- 
PHMoro okcaJiaxa JKeJiesa (II) TeC^p^, 
KoxopfaiR ocaKjaaexcH ua noBspxHOCXH xm 
xaHa. 

JXjih yjiyHuieHHH xa^ecxBa OKcajiaxHOft 
ruieHKH B pacxBop BBOimxcfl MbHO(|)oc4)ax 
UHHKa ZniH^PO^) 2 • npn KaxojxHofl noJiH- 
PHsauHH 3 a c^ex yBejiHveHHfl pH npH- 
sjiexxpojiHoro cnofi co3naioxcfl ycnoBHR 
BbinaAeHHH xpexsaMemeHHoro nepacxBo- 
PHMoro <t>occ|)axa uHHKa h xcejieaa (II) • 

CoAepxcaHHe MOHO$oc4>axa uHHKa hh- 
»e 15 r/ji npHBojXHX k oGpasoBaHHio Ha 
noBepxHOcxH XHxaHosoro cnnaBa xohkhx 
HBcnjiouiHUx oKcanaxHMx ruienoK. Dobu- 
uieHHe KOHueMxpauHM MOHo<I>ocOaxa uhh- 
Ka Bb&ue 20 r/ji ne yjiy^niiaex Ka^ecxBO 
oKcajiaxHux meuoK, 

C ueJibio okhcjighhh 'OcaayiaiomerocH i 
Ha flHe BaHHU HSShiXKa oxcajiaxa acejie- 
3a (II) - FeC^O^ B BaHHy jioeaBJifliox 
HepacxBopHMyro jiByoKHCb MapraHua* 



UejibK) H3o6pexeHHfl hsjihcxch noBtauie- 
jiMe pa6oxocn6co6HOcxH . sJieKxponHxa h 

nOBtaaUieHHe HSHOCOCXOftKOCXH lUieHOK, 

nqcxaBJieHHaJT uejib flOCXHraexcH xeM,40 
OTO pacxBop OTH KaxoOToro HaneceKHH 
3amHXHbix nneHOK Ha xHxaHOBbae cnnaBbi, 
conepwawHft OKcajiax xcejieaa (II) r ma- 
BeJieByio KHcnoxyr nepexMCb BOjibpcatXiar 
<I>xopHji HaxpHH, jQonojiHHxenbHO coaep- 

KMX KHCJlUft <t>XOPHJl HaxpHRr MOHO^OC- 

4>ax UHHKa h nsyoKHCb MapraHua, npH 
cJie^iyioiaeM cooxHOiueHHH KOMnoHenxoB, 
r/ji: 

OKcajiax MceJiesa (II) 12-14 
lUaBeJiesaH KHCJioxa 24-28 
IlepeKHCb Bonopojaa 
(30%-Hbifl pacxBop) 8-10 
OrropHfl HaxpHfl 10-12 

KHCJItfft BXOpHja HaX- 

PHH 10-12 

MoHp<^oc(I)ax UHHKa 15-20 
" ^ByoKHCb NiapraiHua ^ 5-7 - — 

npouecc HaHeceHHH luieHOK peKO- 
MeHAyrax npoBoxiHXb npH KaxoziHofl nnox- 
HOCXH xoKa 1-2 A/jiM^ H 18-25°C b xe- 60 

MeHHe 1-10 MHH. 

KpHueHxpauHH oKcaJiaxa aceJiesa, iua- 
BCJieBOfl KHCJTOXH H nepeKHcH BOAopoAa 
oOycnoBJieHa BKBHsajieHXHtaMH KOJiHMecx- 

BaMK, nponopUHOHcUlbHO KOXOPWM KOMnO- ^5 
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2FeC204.+ 4H2C20. +MnO- +2HF * * 
i2H^ [Fe(C204.)3] +MnF2 +2H20. 

PeKOMeHAyeMan KOHuenxpauHH flByoKH 
?CH MapraHua (5-7 r/ji) npeBfanuaex 
SKBHBaJieHXHoe KOJiH^ecxBO (3 r/ji) h 
paccTOxaHa Ha juiHxenbHoe HcnojibSOBa- 
HHe 3JieKxpoJ3Hxa^ x.e. noBbmiaex ero 
pa6oxocnoco6Hocxb . 

noJiy^eHHW KawcxBeHHtix nneHok cno 
co6cxByex BBeneHHe b pacxBop aKXH- 
BaxopoB - 4>xopHjxa naxpHH h khcjiopo 
4)xopHna HaxpHH, Koxopue npHBoziflx k 
noHHJKeHHK) pH 3JieKxpoJiHxa. npH koh- 
ueHxpauHH 4)xopHnoB HHjKe 10 r/ji nojiy- 
^awxcH HecnjiomHue luieHKK, noBtauieHHC 
KOHUHrypauKM 5ojiee 12 r/n He HSMenn- 
ex Ka^ecxBO nneHKH . 

PacxBop npHroxaBJiHBaiox cjieayroinHM 
oepaaoM. 

PacxBopeHHe peaKXHBOB npoBonHx b 
o6'beMe BOW B nBXb paa MeHbizieM, ^eM 
pa6owA oe-beM/ Bojiy noxtorpesawx no 
reMnepaxypty 45-50^C. 

Bnatiajie bboarx maBeJieByro khcuio- 
xy H xujaxenbHO nepeMeiuHBarox no non- 
Horo pa.cxBopeHH«* 3axeM bbo^hx oKca- 
Jiax xcejieaa (II) h nepeMeumBaKrr no 
pepasoBaHHR cycneHSHH, nocjie ^lero 
.noCaBJiRiox nepeKHCb Bojxopona HeBOJibum- 
MH nopuKHMH, He npexpawaH nepeMemn- 
BaHHH AO nojiHoro oKHcneHHH oKcana- 
xa xceJieaa (II) no [Fe(C20^)a] . ^ 
nocne 3Xoro BuaepxHsafox npw 7i)-75**C 
B xe^eHHe 1 ^, nepnonHHecKOM riepeMe- 
mifBaHHH H oxjiaxuiaiox no KOMHaxHoft xeM- 
nepaxypH. 
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>, cojiepwawHft H3 [Fe (C^O^ L] 
uoT H nepeHocHT b nonasTHneHO- 5 
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OTAe/ibHO npHroTaBJiHBaioT pacTBop 

4>TOpKAa HaTPHA H KHCJIOrO ^iTopHAa HaT" 
pHfl, paCTBOPHIOT B HeGOJIbtUOM KOJIHWCT- 

Be ropnvjeft BOjiH k axocbif) _ b oxsenbHOCTH 
PacTBop 

oxJiaxnawT h nepeH 

Byto saHHy h sareM bboart npH nocxoHH- 
HOM iiepeMeiiiHBaHHH pacTBop, coTOpma- 

lUHf! 4)TOPHA HarpHA H KHCnufl <I>TOPHA 

HaTpHH.* floeasJiHioT jiByoKHCB MappaHua 
M TmarejibHO nepeMeiuKsaioT , /ioHOit>pcC>aT 

UHHKd paCTBOpHTOT B He6CXnbllK>M KOJlHMe- 
CTBe BJieKTpOJIHTa H BBOXIHT B OCHOBHOfi 
paCTBOP* PaCTBOp jaOBOAHT BOffOft AO 
MeTKH . PaCTBOipOM COJlHHOfi KHCJIOTbi ( 1 J 1 ) 
pH paCTBOpa AOBOAflT AO 3. ' 5 

3JieKTponH3 npOBOAHT CO CBKHItOBH- 
MH aHOAaMH • 

BseAeHHe npoixecca oKcanaTHpoBaHHH 
npH TeMnepaxypax HHace 18^C yBejiHMHBa- 
ex BpeMH oepaaoBaHHH nJieHKH Ha xHxa- 
He H yxyxduaex aAresKio tuieHKH c np-^ 



20 



BepxHOcxbio xHxana, noBuiueHHe xeMne- 
paxypu pacxBopa Bfaoue 2S^C hphboahx k 
yxyAUieHHio KaMecxsa pKcanaxHoft imeHKH. 

Bpem KHXOAHOft OGpaGOX-KH XHXaHOBO- 

ro cimcuBa cocxasAHex 1-10 mhh. C yse- 

AHMeHHeM BpeMeHH KaXOAHOft OOpaGOXKK 

XHxana b pacxBope Macca luieHKH pac* 
xex H saBHCHMocxb Macca luieHKH - Bpe- 
MH oOpaGoxKH KMeex napaGoAHvecKHft 
xapaKxep, JlanbHeftinee yBeAHMCHHe Bpe- 
MeHH KaxoAHOf) o6paGoxKH XHxana npH- 
BOAHX K noAyMeHHta xoncxux ptixmoc no- 

KpUXHt)* - 

npH nnoxHocxH xoKa 1-2 A/am^ oOpa- 
syioxcH KaMecxBeHHue noKPbtxHH, VseAH- 
^eHHe nnoxHocxH xoxa Gojiee 2 A/am^ 

npHBOJOHX K <|>OpMKpOBaHKfO HeCTinOUIHli2X 

nneHok c noAocaMH. 

B xaQjiHixe 1 nokasaHO BAHRHMe Goe- 
s' aB a pacxBopa, nnoxHocxH xoKa h Bpe-r 
MeHH noAApKsauHH Ha KaMecxBo nneHOK 
Ha XKXaHOBOM crinaB^ B-16- 

'TaGJiHxia 1 



Cocxas 


A/am^ 


BpeMRf MHH 






I I l„.f.. .. 
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Ee3 AOGaBOK 
AByOKH CH Map - 
raHua h moho- 
(j»oc<^axa UHH- 
Ka 



3 
4 
5 



OMeHb xoHKKe, cepue 



Cepue f 



XOHKHe 



CepaHp 
imoxnaH 



TeMHO-senenaa p 
nnoxHan 



Cepan, c ^Itenxuft Hanex 
xeJixfaiM ox- 

XBHKOM 



O^eHb XOHKHe 
To me 

%pHue, HepaBHOMepHue c noAocaMK 



To ace 

XCexAUfI Hajiex 



C A06aBK0ft 
AByOKHCH Map- 

raHua 



1 
2 
3 
4 
5 



lUioxHue, cepue 

^epHue , aecxinouiHue 

c noAOcaMH 
TeMHo-KopHMHeBue, HecnnoinHbie 

c hoJiocaMH 



HepaBHOMepHue 



C A05aBK0ft MO- 

HO(|>oc(^axa uhh- 
Ka 



2 
3 

4 

5 



nnoxHue, cepue 
IlAoxKue , cepue 

KepaBHOMepHuef 



Cepo-seneHbie , 
paBHOMepHue 



HepaBHOMepHue,. xeMHO-cepue 



TeMHO-cepae 
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nponojiJiceHMe ratn, 1 

Cocraa , 1 « 1 BpeM«, mhh 

SBjSJiS^HapraHua^ lUioTHiie, cBeTTio-cepbie TeMHO-cepwe, xuioTHhie 

n MOHO^oct^fiL-* ^. + + + 

xa UHHKa Cepo-sene- TeMHO-cepHCr nnoTHHe 

• HHe»nJioT- 

paBHO- 

MepHue 

. \ 3 • * 

4 HepHBie, HepaBHOMepHue c noJiocaMH 

■ . ■ ■ ■ 5 - • 



* aneHKH c xbpouiKM Ka^ecTBOM.. 

06pasiiu THT.aHOBoro cnnaBa B-16 
KaTOAHO b6pa6aTbiBanH b xeTOHHe 
5 MHH B pacTBOpe npM ruioT- 
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HOCTH TOKa 2" A/flM* , 20'c. no* 
jiyHeHHue AaHHue npejicTaBJieHH b 
xaOJi* 2. 

Ta6JiKaa 2 



CocxaB pacTBopa, 




ConepxaHHe, 


r/h 




CBOflCTBa BJieKTpO- 

jiHTa H nonyueH- 

HUX IITieHOK 


3jieKxponHx 


npeAnaraeMfaifi 


SJieKxponHX 

HSBeCXHUtl 


OKcanaT jsenesa 




12 


13 


14 




32 


maBenesaH khcjio* 
xa 




24 


26 


28 




50 


nepOKCHA BOflO- 

poaa 




8 


9 


10 




9 


^XOPKA HaXPHH 




10 


11 


12 




30 


ICHcnuft trropKA 
HaxpHR 




10 


11 


12 






JlKOKCHix Map rami a 




5 


is 


7 






MoHo4>oc(^ax UHHKa 




15 


18 


20 






Cyji b $ax K axpH n 
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Macca nneHKHrr/AM 


0,05 


0,055 


0;062 


0,4 


BpeMff so noJiHo* * 
ro McxKpaHBfl nnen- 

KH (HBHOCOCXOftKOCXb) 
MHH 


t 

10 


12 


. 15 




6 


Pa6oxochoco6- 
HOCXb, M^/n. f 
ajieKxpoJiKxa 






0,033 


0,036 


0,01 


Anx^eaHa 




npouHoe 


cuenneHMe c noBepxHocxbio 
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HSHOCOCTOflKOCTb TIOKPhiTHft OUeHH- 

BaioT no yGujiH Maccu oCpasua npH ero 
nepeMemeHHH no aCpasMBHOMy Kpyry 
(sejiMMKHa sepHa 0,2 mm, cKOpocxb abh- 
BceHHA 1 rVc) npH KOHxaKTHOM Aasjie- 

HMH 1 KT/mM"^. 

PaOOTocnocoCHOCTB 3JieKTponHTa 
oueHHsaipT no njioxnanu noBepxHOcxH th- 
ranoBUX Aexaheft, na KOTopyio Moxcer 
6uTfi> HaHeceHa KaTOCXBeHHaH cwcanar- 
Han njieHKa, nojiyMeiiHaH hs 1 n pacr- 10 
Bopa jio ero KoppeKTKpoBaHHH. 

K&K BHAHO H3 nOJiyweHHUX AdHHUX, 

npennaraeMfaift ajieKxponKT oOjiaaaex eo- 
■jiee BMcoKofi patk>Tocnoco6HocTi»w, a no- 
jiyveHHfaie uneHKH - BHCOKOft hbhoco- 15 

CTOftKOCTWO no CpaBHeHKB) C HSBeCTHtiM 
3 JICK TP OnHT OM • 



AjireBHio nne HOK npoBepanH MeroxtOM 
HsraGa JiHCTOBUx TKTaHOBUx oOpaauoB 
BT-1 TonmKHoR 0,3 MM C nOKpfafTHeM, 
npeAno3ReHHoe noxpudTHe He OTCJiaHBaer* 
CH OT nOBBpXHOCTH THTana npH MHoro* ^ 
KpaTHOM HSTHte flO HS/IOMa, B TO Bpe- 

Mfl Kax nneHKH, nony^ieHHue h3 BJieKT- 
poJiKTa-npoTOTHna, orcJiaLHBanHCB npH 
-nepBOM neperaOe oQpasua Ha 'yroJi 90^ • 

TaKHM oOpaBOM, npezinaraeNfi]rtl sJiexx- 
POJXHT oCJiaAaeT bucokoA paGoroonocoO* 

HOCT1>IO H MOSKGT OUTK> HCnOJIbSOBaH A^B 

nonyyeHHii nnoTHbix HSHocpcToftKHX nwe- 
HOK Ha THTane b ero cnJiaBax,^ oOecne- 

MHBaiOIdHX OTCyXCTBHe OXBaTUBaHHH TH- 

Tana c HHCTpyMeHXOM itph 3HaMHxeni>Hnx 
KOHxaKXHUX HanpmceHKHX. 



CocxaBHxejxb iO.noBAeeBa 
PejiaKTop CTIaxpyuieBa Texpen JI«Koiuo6hrk • KoppeKTOP r.PeuiexHHK 

SaKas 3021/25 TnpaK 633 nojanncHoe 

BHHKnH rocyjtiapcTBeHHbro KOMHTexa CCCP : 
no ixeJi£U4 KSOcSpexeHHR h otxpeaxhA % 
113035, MocKBa, 3K-35, PaywcKafl Ha6., a, 4/5 

^HTmsji nnn • • DaxeHT * ■ , r. VxropoA, yji, npoeKTHan, 4 
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